The occurrence and distribution of pests of honeybee (Apis mellifera L.) in Jordan were surveyed during the agricultural seasons of 1999 and 2000. A total of 800 colonies in 112 apiaries were chosen from different geographical regions that support beekeeping in Jordan. Honeybee colonies are attacked by 21 pest species in different areas of Jordan. The most distributed pests which cause considerable damage are Varroa destructor, Vespa orientalis, Galleria melonella, Dorylus fulvus, Braula orientalis, Merops apiaster, Hirundo rustica, Hirundo daurica and Merops orientalis. Other pests of minor importance to beekeeping were also recorded. Most of the recorded pests were appeared in both the Jordan Valley and Irbid regions.
square kilometers. It is located in Southwest Asia between latitudes 29° 30 ' N and 32° 31' N (J.N.G.C. 1984) . Jordan falls within Mediterranean climatic zone, which is circumscribed by a cool winter and hot dry summer with short transitional periods of spring and autumn. Arid region is predominant, encompassing an area of approximately 85% of the total landmass of Jordan. Traditionally, stable agriculture and forest is practiced in the rest of the total area.
Beekeeping for honey production has long been practiced in Jordan using traditional method of housing colonies in hollow clay cylinders. In the last two decades, the numbers of traditional hives with fi xed frames rapidly declined and were replaced by modern hives with movable frame-langstroth hives. Moreover, beekeeping in Jordan expanded enormously in the past ten years. Based on a review of the statistical records of the Jordan Department of Agriculture, the estimated number of modern hives increased from 8,200 in 1986 to 30,000 in 1996, owned by 4000 beekeepers (Statistical year book 1997) .
Apis mellifera syriaca Buttel-Reepen 1906 is the indigenous honeybee. Currently, queens and package bees of other European honeybee subspecies are imported to Jordan from Australia, Europe, United States of America, Egypt, West Bank, and other countries to meet the demand of Jordanian beekeepers. Introduced bees rapidly loose their gentle character due to a subsequent crossing with the native bees. However, a lot of problems are still confronting the industry of beekeeping in Jordan. Honeybee pests comprise nowadays a major concern for local beekeepers. No thorough attention has been given to diseases and pests that aff ect honeybees in Jordan. Our knowledge on honeybee pests and diseases in Jordan was summarized by short-term observation of Robinson (1981) who reported fi ve common pest species. Th is fi rst report on the occurrence and distribution of honeybee diseases and parasites was also updated and extended to nine species by study made by Nazer & Rateb (1989) . A recent article, confi rms the presence of the tracheal mites, Acarapis woodi, for the fi rst time in Jordan (Amr et al. 1998) .
As a consequence of injudicious ongoing importation of bees and queens from foreign countries, new bee diseases and parasites may have been introduced with the quality bees to Jordan and the spread of some pests among the honeybee hives may have an adverse infl uence on honeybee industry in the country. Th erefore, new reports investigating pests and parasites are essential. A basic knowledge of current health status of honeybee in diff erent part of the country is also essential to evaluate the prospects of beekeeping in Jordan and may also be useful for readers wanting to know more about bee health in the country.
Th e present study aims of providing a base-line data on occurrence and distribution of honeybee pests in Jordan, and subsequently to address the problem to the beekeeper in order to implement control strategies.
Materials and methods
Th is Investigation was conducted during the agricultural seasons of 1999 and 2000. A total of 112 apiaries were chosen from diff erent geographical regions that support beekeeping in Jordan. Apiary distribution was as follows; 30 apiaries were established in the Jordan Valley, covering Al-Shuna, Der Ala, and Ghor Al-Safi , 40 apiaries were selected from Irbid, Ramtha, Mafraq, and Jarash which occupied the northern part of Jordan, 28 apiaries in Amman district representing the middle part of Jordan, and 14 apiaries in south Jordan, covering Karak, Tafela, and Shobak, were also included in this experiment. From each apiary, eight honeybee colonies were randomly selected, with a total of 896 inspected hives for all apiaries. Selected hives were fi rst inspected visually for the infestation by honeybee pests. Th ereafter, 400 capped and open brood cells, as well as 200 adult bees were sampled at random from each inspected colony and were examined later in the laboratory under a stereomicroscope at 40 X magnifi cation for infestation with arthropodal parasites. Fifty bees were selected at random from 200 sampled adult bees per colony to diagnose the infestation with tracheal mites. Laboratory examination for tracheal mites was conducted by slicing the mesothorax of the bees, macerated in 10% KOH, and examined under a microscope according to procedure described by Lorenzen & Gray (1986) .
Results
Honeybee pest species that were recorded during this survey and the infestation rates of apiaries and colonies with these pests are illustrated in Table (1) . Field inspection and laboratory tests of 112 apiaries revealed that 21 pests invade honeybees in Jordan. Among arthropod pests, ectoparasitic mite, Varroa destructor, was recovered from all apiaries. 90% of the inspected colonies were infested with Varroa-mite. Recorded in 79.5% of the apiaries, oriental wasp, Vespa orientalis, was the most abundant predaceous insect of the adult honeybee. Th e incidence of greater wax moth, Galleria melonella, ranked in the third place. It was established in 76.8% of all apiaries yielded 54.9% infestation rate. Black ant, Dorylus fulvus, was observed in 50% of apiaries and detected in 23.4% Table 1 . Th e number of apiaries and colonies examined and the type and percentage of pests infestation recorded in Jordan during 1999-2000.
No.
Common of the tested colonies. Bee louse, Braula orientalis, was quite common in 64.3% of inspected apiaries and was diagnosed in 45.4% of the hives. Moreover, lesser wax moth, Achroea grisella and the meat fl y (Senotainia tricuspis) was present between the apiaries at 25% and 23.2% respectively, but the infestation rate of the colonies did not exceed 13% and 12% respectively. Death head hawk moth (Acherontia atrops), pollen beetle (Meligethes aeneus), oil beetle (Meloe spp.) triungulian beetle (Trichodes apiarius), tracheal mite (Acarapis woodi), bee wolf (Philanthus triangulum), spider (Misumena vatia) and white spider (Araneus spp.) were of minor importance to beekeeping in Jordan. Th e percentage of infested apiaries with these pests varied between 2.7% and 16.1%, whereas the infestation rates of the inspected hives ranged from 0.6% to 2.6% (Table 1) .
Our data also showed that honeybees are attack by four insectivorous birds. Bee eater (Merops apiaster) was the most abundant predaceous bird monitored in 65.4% of inspected apiaries, whereas swallow (Hirundo rustica), red rumped swallow (Hirundo daurica), and little green bee eater (Merops orientalis) were recorded in 48.2%, 44.7%, and 5.4% of the apiaries, in descending order. Two rodent species, fi eld mouse (Sorex minutus) and honey badger (Mellivora capensis) were also detected in 5.3% and 3.6% of the inspected apiaries, respectively.
Comparing the distribution of the diagnosed honeybee pests in the four geographical regions of Jordan revealed that 18 out of the 21 pests appeared in both the Jordan Valley and Irbid regions. Th e number of recorded pest species decreased to 15 and 16 in Amman district and south part of Jordan, respectively (Table 2) . Th e distribution of tracheal mites appeared patchy in Jordan and was restricted to the Jordan Valley. Oil beetle and honey badger were confi ned in distribution to the north and south parts of Jordan, whereas pollen beetle occurred only in the apiaries established in the Jordan valley and Amman district. Th e infestations with fi eld mouse and white spider were not registered in the apiaries present in the south and middle parts of the country. Moreover, the distribution of little green bee-eater was restricted to the Jordan Valley and south part of Jordan.
Discussion
Th is study showed that honeybees are attacked by 21 pest species in diff erent areas of Jordan. Our data confi rms the present of 12 honeybee pest species for the fi rst time in Jordan, which extends the previous reported lists of honeybee pests in Jordan to a total of 21 species. In this investigation, the new recognized pests include meat fl y, oil beetle, triungulian beetle, black ant, Table 2 . Types and percentage of arthropod pests' infestation recorded in the four study areas.
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In agreement with data made by Amr et al. (1998) and Nazer & Rateb (1990) , Varroa destructor is still a main pest of the honeybee refl ecting its universal distribution within all inspected apiaries. Today, Varroa-mite emerges as a problem confronting beekeeping in Jordan, presumably due to continuous importation of quality bees from other countries harboring Varroa and/or the presence of this parasite in the bordering countries (Yakobson et al. 1986; Yakobson & Efrat 1988) . Serious damage and colony losses by mite-infestation were reported in Northern Jordan, especially in the colonies that are in close proximity to the Yarmouk River (Amr et al. 1998 ). Yakobson et al. (1986) claimed that the infestation with Varroa destructor, if untreated, might lead to 50% and even 100% destruction of bee colonies. In recent years, varroasis treatment programme using acaricide fl uvalinate techniqe is carried out by Jordanian beekeeper almost simultaneously in the beehives.
Data made by Nazer & Rateb (1990) indicated that greater wax moth, oriental wasp, and bee-eater were present in all inspected apiaries, which is in disagreement with our results. Yakobson & Rosenthal (1990) pointed out that Vespa orientalis is capable of destroying 80% of colonies in certain areas of Israel including the Jordan Valley, which was the most abundant and widely distributed predator of honeybee in our study. Bee-eaters, M. apiaster and M. orientalis were reported in Mediterranean region to present some hazard to bee by hunting foraging bees and queens during mating fl ight (Yakobson & Rosenthal 1990) . Th e tracheal mite, A. woodi was restricted in distribution to the Jordan Valley, which appears to confi rm the fi nding of Amr et al. (1998) .
During this investigation, it was observed that a few individuals of honey badger engaged in the hivedamage activities. Th e main damage of this animal is disturbance of the life of bee colonies through its capability of opening and overturning beehives.
Th e infestation rate of the apiaries and colonies by honeybee pests was generally higher in the Jordan Valley than that in the other three studied regions. Th ese phenomena could be attributed to the general practiced movement of the beehives by Jordanian beekeepers from diff erent parts of the country to the Jordan Valley during the fall and winter seasons. Th e Valley is the best beekeeping territory during this period because several vegetables and some fruit species are grown in this region especially during the winter seasons, in addition to the moderate temperature that prevails during this time period.
In summery, this experiment results in the identifi cation of 21-pest provoking honeybee in Jordan. Most of the recorded pests were widely distributed in the country. Investigations on the health status of honeybees, including incidence and distribution of diseases and parasites, in diff erent parts of Jordan continue to be made as a consequence of ongoing national and international movement of bees. Th e urgent need to map current distribution for honeybee diseases and pests are essential to alert beekeepers in the areas of high risk.
